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*\3. tf-E- ^3 ^ «fl^^* 5fe *h£*ll i*r^ ^la ^{Method for 
fabricating semiconductor device having metal interconnections of different 
thickness} 

<2> ^-^^r MK£*fl ^*r^ ^12 D-^H ^-O^X, ^1 (damascene) ^ 

tiVE*!l ii^S] ^^£7} 45}, #7] tifl^nvs-c. ^(multilayer 

forms)S. ^*Hr 3°1 <yav^ ol 4 4* ^Efl^ =-4* Hfl^l- A>o]ofl^ ^o^o] 7 fl 
*flsH, ^ HflAi^l- A>o)2l #7l*j 33^* «*r£r «W 3«»(via 

contact H] ^sfl 4 s 9X^. 
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Hfl-M* $.7]^ ^(electrical courpling)^: «>^^1 ^ ^-f7> ^8:31 

, i*}^ ^£<^1 €• *l*lrr tfls.a}°l 3 RC *1<3(RC delay) «#ol & 

Cf. #7) RC *1<3°] #J£^ ^Bj*l7ll SlHS, RC ^1^^- ^-4:^71^ # 

<s> #71 RC *1<£3H ^-i- # ^ 5&*r £*M-3.fe, 

^(resistivity), ^ afl-Jd^ # ^ ^ ^ 

W# ^ H^-ir oi«^ 1-^^ -B-^i ^(dielectric 

constant) ^ ^ 
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^4i^-a1^o> ^cf. <^l^tfl ^<S^ Ti^AlEi^ofl RC *1<3&°1 3 

3. <3*^§: ^Hr Jf^H^r, ^<£^ ^1* ^7M^1 o_j=L#| RC 3|4iSM3 

^7>Al?J 0.5.^ RC *1<33M- a^sM 
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[1^4 ^# n] ^] 

<8> #4 4#4 ^*>7l 44^, £ ^4 ^ ttfs. aV £ ^ i^o] 

XlS ?1X144 RC 4<24 ^ ^<y<?] XU <^44 >§«.ol RC 4<g4 

^ ^<y^l Xl2 <g^-£- teXl ^44 XlS 4^X1 &44, ^S-Xl 4# 

4<>fl 14 44 #3* *r<8*)-4, XI l ¥*ll» 7>44 #4 XU 44 1!- XI l 

m^i ^ #7i 2 <3^xi 44^ xi2 s.^4«- ^^Hr #xi; #4 2 s 314x1 4 

4 24 44 ^-g- ^*344, #71 XU -^^1^.4 4 €• XI 2 ^fl* 7>44 #7l XI 2 °$ 
<*ofl ^44 XI 3 S$4» ^4tt 44; #7l xll S$4 £ XI 3 S^^ll- ^g- 
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# ^-^^-s 44. 

o> #4 ^4£- ^4* 4-S-44 ^44^ ^3^1 44444. 

<io> a o v 7 ] oi-oi^i 44 SL-g-^ 4-B-44 *§44^r 34 

4^-444. 



15-6 



1020020054605 #3 ^*}: 2002/12/20 

<H> #71 ^^9] QjJf* T^Rr ^-Tfl^ 7l7j|^ #5^1 #^,g- A>-g-arH - 

^ « 0 v ^£r, Ti^l^l ^^r°l RC ^"S^l ^ ^4 ^-gr°l RC *1<S 

^ ^ 3! Si Si *fl2 <g^-i: ^ a>£^] TflS y J-^ofl ^!<>|A-1 ( ^S^l 7l# $\°] ^ 

$H ^#*Hr ^7^1; #7l n}i3Sf Jflofl #7l xfll *2 ajj2 <3^£) p> 

^il^-g- ic#Al7]^ 7fll i^Stl^AEol. sfl^-g. C^]; AV 7 | i^efl^li. 

MS| sfl^-g- ^174 p>^3S 1*> #^ ^-^1- ^r^^H, #7] afll ^ 7sfl2 

Al7l^ Sfl^Sf, afll 7>*H #7] afll <g 3*1 fV ^1 J=>?3*1 ^ # 

71 ^12 °J<^H1 ^^Itt ^12 m$*l«- ^#*m #7ll; #71 ISefl^AE?]- ^.g- 
*fl7l€iHr ^-741; #7l ^^ofl ^^ltb *)U £jL #7l 7fl2 ^^^1 ^^ltb *11 

2 M$*l ^ #7l nf^nT- o^a. # i^A]^ ^ 2 iS E fl*l 

#711; #7] 7fl2 iS.eflxl^Eio| afl^ ^ AV7I o>^3L^ sfl^-l: ^ ^3.5. 
2*} #zt ^^H, #71 ^f-^lii^ d €■ 7)12 ^11- 7}^ #7] 7112 ^ 

ofl 3*1^ 7)13 Ji^^ll- ^#*Hr #7fl; #7l 7)12 iSeH^l^E^- sfl^^- TllT^Kr # 
741: #71 Tfli e^i * ^3 S.^^15 *flo.- ^§#*Hr ^711; ^ #71 ^ 

^2 #4? wflAj^ *g#§H^ c^l* Xf-sHr ^-1: ^^.S 

<13> a o V 7] ^nV^ A>-g-§M ^Aj §fe y}^^s}Cl-. 

<14> Aj- 7 ) ^^5. ol^o]^l ^iSVO j^tt^ Af-g-^H ^#*>fe 53 °] ti>^^ 
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<15> aV 7 ] ^nV^ <£*M. ^]7]t}^ &7\)^ «3 71^1^ #5^1 Aj-g-^H 4 s 

<ie> o}*> s^^- ^ssH £ ^3 ^Ht- ^Ml^l ^^*f7lS t!-4. 

^em, ^iit^ <^*h n*i 4^ ^s. ^ sa^. $ 

<17> £ 1 lflX| S. 7-cr 4^ te^l ^4^1 *flS y o V ^# ^^«>7l M- 

B|-lfl J±<>] ^£fo)4. 

<18> j£ 1* «KE*11 714(102) ^^e]-(104)^- ^^W. 

HA]S)<H &*1«V, «V£^fl 714(102) ^oflfe 4^ <8«H *r 

Si-S.^, 714(102)4 ^£^(104) A}°Hfe cf^ o)^ 

M #7] ^^^-(104)^8: 4^7flSl ^<£^o_5. o] e-o^^ ^ £ Aj-71 ^^^(104) 

# ^^(104) 4°fl 4^3.^- (106)* $^th=h 3.Z)5L d>^3^(106) 

$H ££^x)>:Es| 2)m(108)-g- ^^t}"4. 4 V 7] iS.eflx]^jE^- 3fl^(108)-B- v}^3. 
^■(106)^ S-^^r afli ifl*l 2fl3 7fl^(lll, 112, 113)1- 3Hr4. 

<^7lAi 7^^(111) g ^3 7fl^(113)^ tftflaj o.s ^ «fl^J^°l 

^"gr 0 U, ^2 7H^(112)^ tftflajCLS. o. ^ HflAH^ol ^o]i4 

<19> tfg-ofl £ 21- #2:^, iS^l^-E^ 2^(108)* ^ v}£.3.3. 1*> 

<r<8«H ^ (106) 3^(104) 3 ^-^-1 O.3. *{|43:4. 1*> ^ 

^ ^ 4i3 D -| 3fl^i(107)ol 5E*V ^o§aj-( 104)^1^ *l]l ^^](dl)# 

*f|l ^4 *fl3 ^^^(121, 122, 123)71- 4l-ol44. 
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2*> ^ ^, ^<g^(104)^l^ Xll ^(dim^ c| ^£ Xl2 ^l(d2)£| X| 4 — 

€^1(140)71- >?}:#<X^cK 2*} ^"tfXl, XU -T-^l(dl)^ XU M*l(121)^ 

XI 3 S«*l(123)fe iSefl^liEni- xm(130)Xl <^sfl g<X $X9l~—S- ^^H] 3$ ^ 

XU ^MKdi)* <X#*1 -B-^W. 

<22> cf-g-oj] £ 5# %2,*}t£, #7) l£eflXi£5i- s^CE 4^ 130) XB^^-cf. ZL 
3^(107)0] ^Hl, X]l ^?l](dl)£) X]l S$*](121) ^ X]3 

M 31*1(123)3}-, X12 ^^(d2)^ X14 S€^l(140)£ ^ 
<23> c^-g-cll £ 6-i: % V ^V^, XI 1 ^ X13 ^$*](121, 123)51- XH e^^( 140 ) ^^.m. 

€31*1 ^3.^- Xl^(107)4 ^^^-(104) SHI ^-#^-(150)* ^tr4. # 

71 ^-^(150)^ 1.7????-cm^ til «1 ^(resistivity)^- 5Hr ^^(Cu)l- ^> 
-§-*H ^ OT. °1 ^-f ^^(150)^, ^H} f^rfKCu seed layer)!- °l-g-*> 

EP(ElectroPlating)^^- ^~g-^-J^*l ^ ^^1^, ^-§-«fl£ 

4. 

<24> r^-g-Xl ^^0.5. M-^NE ^-^-(A)^l Xl7l£l£^ ^*3tr4. °1 ^ 

€2)- 3)-^ 71X1^ #EHKCMP; Chemical Mechanical Polishing) *}-%-*} 
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a) + ^ 014. ^V 7 } sg^. ^-^o- v}^EL^ 2)l^(107)o] *H , 

3.^ 3flH(107)* £JI ^#^(150)* =LZ\#, S. 7°fl £ 

°1, #S *fll ^ afl^(151), *fl2 wfl^i^-(152) ^ ^13 «fl>a^(153) 

°1 ^€4. #7l ^ Hfl^^(151) £ *fl3 ^ tifl^nV( 153 )o] -^) (dl .)^ ^2 

(151)4 ^13 -g-^r »fl-id*Kl53) «HM ^^^(104) ¥^l(d 3 )^ #1^.03. ^*)*WJI f 
a>cfls -tftflaj O.S. *f-v\}7\ Jf-*)& ^]2 afl^e]-(152) ^^^-(104) ^MKd^fe 

< 25 > ^ ^.Qr ti>^^ ^hi» 1-0] -a-Afl*>7fl ^^^sa^M-, -*7l 

^Alofloj) ^S)^ ^O.^, -g. i^O] 7l ^^ A>^V # £-0)0^ ^->£o] ^ Al ^ 

7>^1 *H o]*H <^ 7>*1 €<§°1 7>¥^£ ^<£^-. 
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o] *fl 2 <3<3# #JE*fl 4i7>3 Xl2 &<X*1, 

*}£X1 ^ ^«3*H rfltb 1*> ±\A *H8*M, XU 7^H 

^•71 afll <8°H ^^ltb XU ^71 A2 XI 2 ^*Hr 

#X1; 

#7] XI 2 J=3l*H tfl^ 2*V -SM XII ^MliL^ 3 €- XI 2 

^Xl* 7>^H ^"71 ^2 X|3 *l^sKr #X1; 

^-7] X|i e^^i ^ *fl 3 h^^i^. ^ fl o. fe M*Rr #X1; ^ 

^7>s] *\}2, tg-^. 

[3^* 2] 

xi l^xi 5a°H, 

[^T^ 3] 

XI21HI &°H, 
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4] 

^7} ^^°) o^«. # ^T]*}^ ^711 5}-^ 71313 #5^ ^-fr ^V-§-*H 4 1 
33* ^ *>fe #51*fl i*}^ « 0 ^. 
5] 

^4*13 ^&°) RC ^1^^ ^ eg ^4 ^«-o] RC ^o§o^ ^ol 

<y *112 ^-8: 5fe #H*fl 4^ a o V ^°fl Si^i , 

#£*11 7^ ^ ^^nv o^ofl ^a.^ ^*Rr #31; 
# 7 ] n>^5L^- $H #7l *fll * 7fl2 ^^S] p^3^ i^A^l^r ^1 
5fl€^: ^*Kr #31 ; 

7} m ^ ^12 ±%*}7)±; v\^3.^ $\&^, m f-nm 7>*m #71 m <3*h 

31*1 *v *ili s$*l ^ ^12 <m<<\] 3*1?!- ^12 s^lt- #31; 

^-71 ^11 I£eflx|il5[ 3flBl-g- *ll7lT5Hr #31; 

^-71 *fll <=g^ofl ^*ltv 3U J=€*ll- iiJl ^-71 A\2 <3<^H1 3*1?}- ^12 £$*1 

^ #7] n>^3.^- Sfl^o) <gj^ i^#Al ^2 l£Sl)^iEnV sfl^^. #31; 
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^ ^«H, -8-7] XU ^-afla^ 3 e Xl2 -¥-7111- 7>*H A oM Xl2 ^^ofl 

£ Xl3 JE^l* *§^*Hr 

^•7] Xl2 ilefl^l±Ert sfl^^. xlT^Kr ^Tfl: 

^71 XU £31*1 ^ X)3 £31*11- XI ^^8: ^*Rr #31; ^ 

^"71 ^^-1- Xl^H ^71 XU £31*1 ^2} XU ^ Hfl^°l- ^ # 7 1 

Xl3 £31*1 iflS) Xl2 Hfl-S^* $^«Hr ^-^l* i^fe 3* ^J<L£ 

ail i7>s] a& ^o 1 -^. 

6] 
7] 

#5LS§ i7}S] XlS « 0 V^. 
8] 

Xl5*<Hl &<>H, 
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